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PRESSURE DISTRIBUTIONS OVER A SERIES OF RELATED AFTERBODY 
SHAPES AS AFFECTED BY A PROPULSIVE JET 
AT TRANSONIC SPEEDS 

By Beverly Z. Henry, Jr., and Maurice S. Cahn 

SUMMARY 


Investigations Lave been conducted at transonic speeds to deter- 
mine the effects of a sonic propulsive Jet on the aerodynamic character- 
istics of the body from which it issues. Presented herein are the pres- 
sure distributions over the related series of afterbody shapes used in 
these investigations . 

These results indicate that the effects of the Jet on body surface 
pressures will be confined €0 the rearmost 15 to 20 percent of the length 
for bodies with fineness ratios of the order of 10. On low-drag shapes, 
those with large extents of low-angle boattailing and small base sizes, 
the effect of the jet Is to cause an increase in body pressures in the 
vicinity of the base, while on the blunt shapes the predominate effect 
was to reduce these local pressures within the range of this investiga- 
tion. Increases in jet temperature from cold to 1,200° F resulted in 
local -pressure Increases which were negligible on the low-drag shapes 
but became significant on the blunt shapes . Increasing stream Mach 
number tended to reduce the extent of body surface inf luenced by the 
jet. 


INTRODUCTION 


Investigations have been conducted in the Langley 8-foot transonic 
tunnel to evaluate some of the effects of a sonic propulsive jet on the 
body from which it issues and to determine the influence of afterbody 
shape on these jet effects. All results were obtained at an angle of 
attack of 0° throughout the Mach number range from 0.80 to 1.10 and at 
each test point jet pressure ratio and temperature were varied. Initial 
results of the investigations have been reported in references 1 and 2. 
These papers present the variation with jet pressure ratio of base- 
pressure coefficient and afterbody-drag coefficient at different values 
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of stream Mach number and jet temperature for each of the configurations 
tested. 

The results presented herein are the pressure-distribution measure- 
ments obtained over the bodies investigated. The pressure measurements 
are presented in coefficient form and have been tabulated for each after- 
body at each test condition. These results are presented with limited 
analysis in order to expedite their availability to those concerned with 
afterbody — jet-exit design. 


Cp 


pressure coefficient. 


SYMBOLS 



M Mach number 

R Reynolds number, based on body length 

d diameter 

Z length 

p static pressure 

p^ total pressure 

q_ dynamic pressure, ^pM 2 

t total temperature, °F 

3 afterbody boattail angle, deg 

7 ratio of specific heats 

Subscripts : 
b base 

j jet 

00 free stream 

1 

max 


local 

model maximum 
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APPARATUS AM) TESTS 


Wind Tunnel 

These investigations were conducted in the Langley 8 -foot transonic 
tunnel which has a dodecagonal, slotted test section that permitted con- 
tinuous testing up to a Mach number of approximately 1.10 for these 
models. The tunnel is vented to the atmosphere through an air -exchange 
tower which permits the exhausting of combustion gases from the model 
into the stream with no detrimental effects on the characteristics of 
the stream. Maximum deviation from the indicated free -stream Mach num- 
ber is ± 0.003 (ref. 3 ) • 


Models 

The models used in these investigations were bodies of revolution, 
the rear portions of which were removed to provide an exit for the jet. 
These bodies had fineness ratios from 10.0 to 10-7- A single forebody 
(see table I) was used throughout and the model design allowed the ready 
interchange of afterbodies of various geometric shape. The models were 
mounted in the tunnel by means of two support struts. These support 
struts, with a chord of 11.25 inches and an MCA 65 -OIO airfoil section 
measured parallel to the airstream, were placed so that the leading edge 
intersected the body at a point 21.7 inches from the nose and were swept 
back h5° . A sketch of the general arrangement of the model in the tun- 
nel is shown in figure 1 . 

Presented in table II is the equation utilized to define the exter- 
nal shapes of the afterbodies investigated. Also shown are the design 
points used to assign values to the equation. The ordinates from which 
the body shapes were constructed are given in table I. Drawings of the 
afterbody shapes axe shown in figure 2 . The models were instrumented 
with base-pressure orifices and with three rows of static -pres sure 
orifices located at 0 °, k ^° , and 72 ° from the plane of symmetry as 
shown in figure 1 . 


Turbojet Simulator 

Contained within the models was a device for .the simulation of a 
turbojet exhaust which burns a mixture of ethylene and air and exhausts 
the combustion products through a sonic nozzle. Details of the simu- 
lator are given in reference 1 . 




4 


NACA RM L56K05 



Tests and Measurements 

The models were tested at an angle of attack of 0° throughout the 
Mach number range from 0.80 to 1.10. At each test Mach number the jet 
pressure ratio was varied from a no-flov condition to' 11 or to the maxi- 
mum obtainable at jet temperatures of "cold," 800° F, and 1,200° F. The 
term "cold" flow is used herein to define the temperature of the air 
coming from the source, normally 75° to 80° F, and corresponds to a 
fuel-air ratio of 0. The Reynolds number based on body length varied 
from 15.0 x 10 6 to 17.4 x 106. (See fig. 3.) 

At each test point, body -pressure distributions, base pressures, 
and free-stream conditions were photographically recorded from multiple- 
tube manometers . Tunnel total temperature .was obtained from a recording 
potentiometer . 

Jet total pressure was obtained from a calibrated probe mounted in 
the combustion chamber and was referenced to a static-pressure orifice 
on the tunnel wall for the determination of jet pressure ratio. Jet 
temperature was obtained from a shielded chromel-alumel thermocouple 
near the exit station. All values defining~the jet condition were photo- 
graphically recorded by a camera synchronised with that used to record 
pressure data. 


RESULTS AND DISCUSSION 


Presented in table III are the measured values of local-pressure .. 
coefficient at each test condition over each afterbody depicted in fig- 
ure 2. Measured values of base-pressure coefficient for these after- 
bodies have been published in references 1 and 2. In stable IV are pre- 
sented the pressure .distributions over the model forebody obtained in 
conjunction with afterbodies I and VI. These two configurations were 
arbitrarily chosen to indicate that large changes in conditions over the 
afterbody caused no change In the forebody distribution. 

In figure 4 are presented the variations in local -pressure coeffi- 
cient along the 0° meridian of each afterbody for several representative 
jet pressure ratios. This row has been selected as typical since it may 
be observed that over the rear portions of the bodies, downstream of the 
local flow field of the strut, the measurements are geflerally the same 
for each row within the experimental accuracy of the data (normally 
±0.005). 

In the pressure distributions over afterbody IE it will be seen that 
a displacement of the local pressures occureTrearward of the extension 
parting line. Since this displacement did not occur for the no-jet-flow 
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condition, it may be assumed that the displacement is due to leakage 
through this juncture. The curves in figure 4 (a) have consequently 
been faired accordingly. 

As was noted in reference 2 , at a Mach number of 1 . 10 , a disturb- 
ance originating at the support -body juncture was reflected from the 
tunnel wall to strike the models at a point varying from about 
x/Z max = 0.90 to x/ = 0.97 depending on body length (approxi- 
mately 1 to 4 jet diameters upstream of the base) . This reflected 
disturbance resulted in more positive local pressures and, consequently, 
in lower drag values. While the absolute values of local -pres sure coef- 
ficient are incorrect in the region of this disturbance, examination of 
the drag values indicated no alterations of the jet effects which could 
be attributed to the disturbance. It will be observed that the effect 
of this disturbance is more readily apparent on those bodies which have 
cylindrical shape or which closely approach this shape (see afterbodies 
X, XII, XIII, and XIV) . It is on these bodies, however, that the drag 
contribution of the boattail is reduced in proportion to the contribu- 
tion of the body base. 

The effect of the jet is confined generally to the rearmost 15 to 
20 percent of the body length. For the low -drag shapes, bodies with 
extensive low -angle boattailing ( 8 ° to l 6 °) and small base annulus 
sizes (dj/db « 0.5 or larger), external expansion of the jet at pres- 
sure ratios of about 3 and higher resulted in an outward deflection of 
the external stream which caused an increase In pressure over the rear 
portion of the bodies with the accompanying drag reduction (see, for 
example, afterbodies I and Xl) . For the blunt shapes, bodies with lesser 
extent of boattailing and large base sizes (dj/db < 0.5), the action of 
the jet was to aspirate the low-energy regions at the rear of these 
bodies to lower pressures with a resulting increase In drag (see, for 
example, afterbodies X, XII, and XIII) . This unfavorable effect existed 
with large-based models even though the boattail angle was of a favor- 
able magnitude and increased with increasing jet pressure ratio until 
the point was reached where the jet deflected the external stream in a 
favorable manner. The pressure ratio at which the jet interacts with 
the external stream is dependent on the size of the base annulus, being 
about 3 for small-based models similar to afterbody I and above the maxi- 
mum obtainable during this investigation for a cylindrical shape such as 
afterbody X. 

The effect of increasing jet temperature was generally to cause a 
pressure increase in the region of the body base. For the low -drag 
shapes, this effect was so small as to be considered negligible. For 
the blunt shapes, however, the effects of changes in temperature became 
significant. 
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Reference 2 indicated that no major variation injthe character of 
the jet effects on drag resulted due to changes in stream Mach number 
within the range of this investigation. The pressure 'distributions evi- 
dence a trend towards a lesser extent of the body surface being affected 
as the Mach number was increased. 


CONCLUDING REMARKS 


From pres sure -distribution measurements^ made overthe surfaces of 
a related series of afterbodies as influenced by a propulsive jet, the 
following observations are made: 

1. The effect of the jet on local body-surface, pressures was con- 
fined generally to the rearmost 15 to 20 percent of the length for bodies 
with fineness ratios of the order of 10. 

2. For bodies with large extents of low-angle boattailing and small 
base sizes, the effect of the jet was to increase the local pressure in 
the vicinity of the base. 

3. For bodies with lesser extents of boattailing and large base 
sizes, the predominate effect of the jet within the range of this inves- 
tigation was to reduce the local pressures in the vicinity of the base. 

4. Increasing jet temperature from cold to 1,200° F resulted in a 
local -pressure increase which was negligible for the low -drag shapes 
but which became significant for the more blunt shapes. 

5. Increases in stream Mach number tended to reduce the extent of 
body surface influenced by the jet. 


Langley Aeronautical Laboratory, 

National Advisory Committee for Aeronautics, 
Langley Field, Va., October 19, 1956. 
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TABIE II.- AFTERBODY DESIGN 


Equation: 



yo-(yo-yi )(^~j 


x « any afterbody station 
x^ - body base station 
Xq = body tangency point 

y =■ radius at station x 


y^_ ■ body base radius 
yo b maximum body radius 
P = boattail angle 

Xi - Xr> 

— — = Constant =» 7-7 

yo - yi 


Design points: 



<*inaxj 

In. 

In. 

P, 

deg 

5.0 

16. 4 o 

16 

5.0 

15.70 

1 6 

5.0 

15.70 

24 

5.0 

15.70 

45 

5.0 

12.72 

16 

5.0 

12.72 

24 

5.0 

12.72 

45 

5.0 

15.70 

1 6 

5.0 

15.70 

16 

5.0 

19.55 

7-7 

5.0 

15.70 

0 

5.0 

15.70 

8 

5.0 

15.70 

16 

5.0 

15.70 

16 

5.0 

12.72 

0 



d 3 

*6* 

<5jh£lx 

in. 

0.248 

2.81 

.248 

2.81 

.248 

2.81 

.248 

2.81 

• 551 

2.51 

.351 

2.51 

.351 

2.51 

.248 

3.81 

.248 

5.49 

.351 

Not defined by 


this equation 

.248 

15.70 

.248 

2.81 

.248 

6.73 

.248 

10.63 

•351 

12.72 
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::3? 

-036 

:S 

-.303 

:38 

2.80 

1.6$ 

.902 

.9^2 

-.145 

—509 

::i£ 

::KZ 

-.135 

-.450 

-.227 

-.381 

-.151 

::S? 


-.098 

-.296 

-.093 

1.06 

.962 

-.161 

'.m? 

--237 

-0S*9 

■38 

-193 

-.100 

-.isa 

-.432 

-.490 

•51 

.962 

.057 

.023 

.026 

.001 

-.053 

-.061 

-.062 

-.129 

-.133 

-.136 


.992 

.049 

.034 

.031 

.017 

.001 

-.001 

-.063 

-.064 

-.066 

-.143 

-135 

-057 

.11 

.995 

.040 

.033 

.032 

.013 

.000 

-.0® 

-.061 

-.C64 

-^67 

-.141 

-.136 

-.157 



‘ 2 -" 

- 5 - 01 



7. 93 

•722 

-.029 

-.01? 

—oi4 

.006 

-.023 

-.009 

.013 

-.131 

-.129 

-099 

-035 

::S? 

-4W 

7.5 6 

.742 

-.083 

-.001 

-.010 

-.006 

.006 

-.110 

-.lor 

-.097 

-.062 

-.032 

6.22 

.782 

-.096 

-.024 

-.013 

-sa 

-.026 

-.014 

-.003 

—060 

-.064 


-.056 

-.031 

-■38 

$.ce 

.822 

-•01 5 

-.053 

-.027 

-.027 

-.010 

-.071 

:3B 

-.126 

::SJ 

—090 

-.036 

2£ 

.862 

.906 

-.060 

-.147 


::28 

-.053 

-.131 

-.031 

-.154 

-.031 

-I35 

::S§ 

-.063 

-.130 

-.°£ 

--38 

1.6? 

• <*2 

-.512 

-.519 

-.327 

-.441 

-.441 

-.449 

-.560 

-.375 

-.379 

-.305 

-.*se 

-.302 

1.06 

.562 

-.191 

-.227 

-.267 

-.101 

-.152 

-.197 

■ -.116 

-.193 

-.226 

-475 

-.493 

-•» 

•31 

.962 

-033 

.029 

.020 

.024 

.003 

-.002 

-.064 

-.093 

-.093 

-2? 



.25 

.992 

.04? 

.026 

.023 

.014 

::§S 

-.006 

--077 

-.097 

—100 

riS 

.11 

.996 

.042 

•067 

.023 

.014 

-.006 

-.074 

-.09T 

-099 

-173 

-.174 




- *•» (***•) 

pt.yp. ■ v * fl8 (i 



7.95 

.722 




-.025 

-.010 

.014 

-.147 


-098 

-•085 

::S? 

::S 

7.36 





-.020 

-.007 

-.016 

-:S3 

-.113 

■Sn 

-.093 

-.062 

6.22 

£ 




-.020 

-.C63 

-.080 

-.071 

~©5$ 

-.032 

-.039 





11 

-.027 

-.020 

-.067 

-067 

-059 

-.056 

-.056 

-J*3 


.862 




-.033 

-.033 

-.062 

-.061 

-.062 

-.094 

-.033 

-.003 

2.&0 





mm 

-.136 

-.134 

-.122 

-.127 

=58 

-.066 

-.092 

-.093 

1.65 





-.446 

-434 

-.063 

-.373 

-504 

-.296 

-.301 

1.06 

.31 

.962 

.962 




-,U3 

.020 

-.164 

-.002 

-J3 

Hlfl 

-.868 

-.116 

::!S 

-.494 

-194 

-.301 

-.194 

.23 

.992 




• Oil 

-.006 

-.012 

-.056 

-.122 

-.200 

-.803 

-JtOO 

.11 

.996 




.010 

-.009 

-.010 

-.094 

-UT 

-.122 

-.200 

-.203 
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TAB1Z IH.- JUTEHB0DT.PEIS3DHX CCOTICJECS - Continual 
(f ) Aft«rlM4/ TI - Cocclulftd 
tj - 1/200° f 
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KA.CA RM L56KO5 


Tt&IX III.- APTOBOOT PBB8SUR* COOTICIDfEa - Continue 
(h) Afterbody VII 


Pro««ur« coefficient* for - 


X 

JJ 

K 

l au 

K, - 0.80 

- 0.90 

| H. - 1^0 

[ H. - 1.10 

e-0°|i-13 o J«.73a 

. . 0° | . - *9* | » . 

1 BBfeU fe'MCT FWB 



Pt,j/ P « ■ l -°7 

- L <» 

I r .,j/ p . - 5 - 1 ’ 


12.01 

10-59 

8.T6 

7.18 

3.36 

3.93 

IS 

.73 

.30 

.17 

12.01 

10.39 

8.76 

7.18 

3.56 
3.93 

IS 

•73 

-JO 

.17 

12.01 

10.39 

8.76 

7.18 

5.56 
3-93 

2.35 
l.3*i 

.75 

.30 

.17 

12.01 

10.39 

8.76 

7.18 

3.36 

5.93 

IS 

.73 

.30 

.17 

12.01 

10.39 

0.76 

7-18 

5.36 

3.93 

5:5 

• 73 
.30 
.17 

12.01 

10.39 

8.76 

7.18 

3.36 
3.93 
2.33 
1.3* 

.73 

•30 

•17 

0.719 

•737 

Ml 

.870 

'£ 

• 963 
.993 
.996 

.719 

• 757 
.793 
^32 
.870 
.906 

:S 

.965 

.993 

.996 

.719 

.737 

.793 

-0 J2 
.070 
.900 

$ 

.965 

•995 

.996 

.719 

• 737 
•753 
.832 
.870 
.9Cfl 
•9*3 
.*>* 
•965 

• 993 
.996 



sssssseSsSs 

-0.029 

-.0*9 

-.105 

-.125 

-.116 

-.071 

.003 

,C*5 

•093 

.119 

.131 

-0.021 

-.0*2 

-.102 

-.124 

-.116 

-073 

.002 

.0*1 

.091 

■119 

.131 

I 

-0.023 

-.047 

-.122 

-.134 

-.139 

-.060 

.000 

.036 

.107 

-0.013 

-.*3 

-.119 

-.131 

-.139 

-.001 

.006 

.032 

.10* 

St 

-0.113 

-.065 

~.l»,U 

-.231 

—279 

-.197 

St 

.185 

.196 

.20* 

■tat 

-.1*7 

—230 

-.277 

-.20* 

St 

.100 

.197 

.20* 

-0.090 

-.079 

-.1*7 

-.227 

-•273 

-.218 

X 

.179 

•19T 

.20* 

-O.033 
-.038 
-.112 
-.178 
-.224 
-.2** 
-.136 
.020 
.099 
• 119 
-127 

•O-C03 

-CO* 

-.110 

-.170 

-a* 

-.84* 

-.138 

.an 

.092 

.118 

.126 

-0.0*7 

-<*9 

-.109 

-.176 

-.223 

-.2*2 

-.163 

-.001 

.092 

.118 

.187 



1-96 

p t,j/P. - s-a> 

[H9IS11 21 



2.00 

-■©53 

-050 

-.107 

-127 

-.116 

-.068 

.011 

.031 

.101 

.126 

.133 

-.103 

:Sl 

-.069 

.009 

.030 

at 

.131 

-.017 

-.0*0 

-.103 

-.12* 

-.116 

-.070 

.006 

.0*7 

.097 

.123 

.131 

-.0*2 

-.030 

-.12* 

-13* 

-.137 

-.07* 

.030 

.06* 

.119 

.1*6 

•1» 

-.02* 

-.0*5 

-.122 

-.13* 

-.137 

-.077 

.036 

.06* 

•117 

.1*2 

.132 

-.013 

-.0*0 

-.120 

-.130 

-.137 

-.076 

•023 

.060 

.113 

.1*2 

.155 

-.11* 

-.003 
-.130 
- .390 
-.260 
-.180 
.103 
.152 
.190 
.207 
.212 

-.099 

-063 

3 

-.188 

.108 

.130 

.188 

.205 

.212 

-.090 

-.079 

-.2*9 

-.229 

-279 

-.199 

.102 

.148 

.188 

.206 

.213 

-.030 

-.060 

-.113 

-.179 

-226 

-.2*3 

-.1*3 

.030 

.100 

.127 

.133 

-.111 

-.179 

-JS* 

-0*3 

—1*6 

.021 

.123 

.133 

-.0*8 
-.0*0 
-.110 
-.176 
-.22* 
-0*4 
-.152 
.01 1 
• 099 
.126 
.135 



•99 

Pt.j/5. - 2.99 

' **99 

P 

t,J /». - 

.03 

-.036 

-.051 

-.108 

-127 

-.117 

-.060 

,ou 

•0*9 

.099 

.123 

.128 

-.020 

-.0*7 

-.103 

-.127 

-U7 

-069 

.006 

.0*8 

.096 

.120 

.123 

-.019 
-.0*0 
-.1 02 

-.125 

-.116 

-.071 

.006 

.0*6 

-09* 

.119 

.125 

:X 

-.123 

-.152 

-.136 

-.072 

.019 

.065 

•U8 

•3*3 

•1*9 

-023 

-.0*3 

-.120 

-.132 

.016 

.063 

.116 

.1*0 

.148 

-.012 
-.0*0 
-.us 
-.1*8 
-.136 
— 077 
.01* 
.039 
.113 
.1*0 
.1*7 

-.116 

-.007 

-.1*9 

-.232 

-279 

•at 

.130 

.189 

.804 

-210 

-.100 

-.003 

-.148 

-.230 

.100 

.148 

.187 

.205 

.209 

-.090 

:X 

-.227 

::3 

.100 

.146 

.106 

.202 

.208 

-.038 

-039 

-.113 

-.179 

-.M3 

-.8*3 

-ajo 

.00* 

.095 

.122 

•129 

-03* 

-053 

—111 

-.179 

-t*3 

-8*3 

.006 

-Oi* 

.120 

.129 

-.0*7 

-.0*8 

-.109 

-177 

:5S 

.093 

.121 

.130 

Pi 

j/p. ■ * 

.96 

1 

,j /»- ■ ‘• se 

\ J ’- - ‘‘• sri 

11 

t , A ■ 4 

97 

-.<*0 

-.032 

-.108 

-.127 

-.11* 

-.068 

.013 

.03* 

.107 

.13* 

.1*0 

.-at 

-.105 

-.126 

-.113 

-0G9 

.011 

.033 

003 

.130 

.137 

-&19 

-.0*1 

-.102 

-.12* 

-.116 

-.070 

.006 

.050 

.10G 

•130 

.137 

-.056 

-.050 

-.123 

-.132 

-.133 

-.072 

.023 

.009 

.126 

.13* 

.161 

-023 

-.047 

-.120 

-.152 

.020 

.0G8 

.124 

.130 

.139 

-.01* 

-.0*1 

-.117 

-.1*5 

-133 

-.073 

.017 

.06* 

.121 

.151 

.139 

-.114 

-.006 

-.130 

-.233 

-.280 

-172 

.106 

.152 

.190 

.207 

.212 

-.100 

-.005 

-.1*9 

-232 

-279 

-:K 

.130 

.188 

.20* 

.210 

-.091 

-.076 

::2t 

-•*79 

-.190 

.103 

.1*8 

.188 

.206 

•211 

-.036 

-039 

_.U2 

::S 

-.2*4 

-.1*0 

.130 
• 138 

— 095 

—HO 

-.178 

-st 

.105 

.120 

.137 

-.0*7 

-.0*7 

-.106 

-073 

-.223 

-.2*5 

-.152 

.013 

.103 

.120 

.138 


n . j / 

P. - 3* Hi 

(««.) 

p t,j / 

Pm - 6.*3 (box.) 

Pt 


00 

Pt 

.V- ■ 6 - 

93 


-.0*7 

-.031 

-.108 

-.120 

-.116 

-.068 

.013 

•036 

.110 

St 

-.028 

-.0*7 

-.103 

-.127 

-.117 

-.069 

.011 

.033 

.106 

St 

-.019 

-.0*2 

-.105 

-.126 

-117 

-.071 

.007 

.030 

.105 

St 

-.0*2 

-.050 

-.123 

-.152 

-.13* 

-.072 

.023 

.073 

.132 

.164 

.172 

-.02* 
-.0*6 
-.121 
-.131 
-.133 
-.075 
■ 021 
.071 
•130 
.159 
.169 

-.01* 

-.0*1 

-.118 

-.130 

-.136 

-.076 

.017 

.066 

.126 

.138 

.I69 

-.11* 

-.063 

-.1*9 

-.232 

-.279 

-.171 

.110 

.138 

.196 

.213 

.218 

-.100 

-.083 

-.1*8 

-.231 

—277 

-.178 

:S2 

.193 

.210 

.216 

-.090 

-079 

-.1*8 

-.228 

-.277 

-.191 

.106 

.15* 

.195 

.212 

.218 

-.038 

-.039 

-.113 

-179 

-.226 

-.2*6 

-.12* 

.0*6 

.116 

.1*0 

.1*8 

-.05* 
-.03* 
-.11 1 
-.170 

-5? 

-:JS 

.115 

.18 

-C*7 

-.0*8 

-.110 

-an 

-.22* 

-.2*3 

-030 

.030 

.115 

.1*0 

.1*9 





1 


B3S 


waM 

.719 

.737 

■Ml 

.870 

.900 

.943 

.96% 

.963 

•993 

•996 




1 

H 

1 

1 

1 

1 

-.061 

—06a 

-.u* 

-.176 

-.££6 

-.2*3 

-.003 

.057 

.122 

.150 

.136 

-J&6 

-an 

-an 

-.*■* 

-0*3 

-J>3C 

•031 

021 

0*0 

050 

-.060 

--032 

-.110 

-an 

-.22* 

-.2*3 

-.110 

.<*5 

.121 

.1*8 

.158 
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table in— Ansnacor pbb&suoe cconcnTEfl - Ccctim*<s 

(J> ATt*rbody H - Coctlcu^ 

*j - 800° T 








Pr«**ur« co*fflcleati for 

- 







• 0.80 

*. - 0.90 

- 1.00 

- IOO 

JL 

^3 

w 

•-* 

• - *5° 

• - 72® 

0-0* 

« -*5° 

.-72° 

0 « <fi 

• - *5° 

• - 72° 

77c, 

• -*3° 





* 2 - o? 

- !■» 

Jt.j/f. ■ *•» 

16.95 

19.22 

0-60* 

.6** 

0 319 


-0.226 

:.-S 

-3S 


-0.526 

-2*9 

-O 092 


_n ■ sy . 

0-0*1 

-073 



-.121 

-0099 

-O.229 

-200 

-0.230 

-OS* 

-0.111 

-iS 

15.51 

.60* 

-.076 

-.060 

—06a 

-.08* 

-063 

-aiT 

-.26c 

-230 

-159 

—198 

-1*2 

-03* 

U.80 

-72* 

-.0*5 

—02* 

::SI 

-055 

-.0*0 

-oco 

-.211 

-167 

— 160 

-05* 

-099 


■S3 

-76* 

-.050 

-.050 

—0*1 

-.C*2 

38 


.-St 

-is 

=3 

-.05* 

-15T 

-051 

—108 

—120 


-0* 

-oc* 

6.6T 

*i-96 

3-25 

.8** 

.86* 

•98* 

-.6*6 
- J03O 
-.00 6 


-,c*9 







-166 

-03* 




-00* 


-00T 

-J»* 


—0*1 

-0*2 

-0*2 

2.51 

.9*6 

-flip 

.an 

.019 

U3Q.T 

.016 


.C62 

.060 

.060 

-JA 

-.12* 

-021 

1.5V 

.96* 

.051 

.031 

. -051 

-059 

.038 


• ICO. 

.100 

.099 

-0$J 

-.065 

— C62 

.IT 

-956 

.02* 

u«* 

-085 

•03T 

.057 


.12* 

025 

023 

JV2 

.<33 

.051 



" 2,90 


' 2 - 9T 


16.95 

15.22 

15.51 

.60* 
1 .6U 

.68* 




rJS 

-o» 






.0*1 

-07* 

-159 



—121 

::SS 

-.060 

*158 

-018 

SS 


-20T 

-262 

-.2*9 

-2*J 

dik 

—112 

-O** 

-1*9 

-COO 

11.80 

-T2* 

-0** 

-006 

—060 

—0*1 

—082 

-211 

-087 

-160 

-035 

-OOO 

-070 

10.09 

8.38 

6.67 

•js 

-031 

-051 

—0*2 


--os? 

-U35* 

-0*1 

-0*5 

-050 

— QJJ5 
-0*2 

-a 

—165 

-.156 

:3S 

-.0*1 

-160 

-W* 

-009 

-020 

—100 

-109 

-09* 

-006 











-.159 


3-23 

-98* 

-uni 

-006 

-.012 

—009 

—006 

— 010 

-0*9 

-0*1 

-0*3 

-1*2 

2.51 

.9*6 

.009 

.009 

.an 

.005 

.00* 

.CQ5 

.059 

S 


—126 

-025 

-022 

1.5* 

.96* 

.028 

.008 

-029 

-03* 

:3 

•035 

a 

-087 

-066 

—066 

.IT 

-996 

un2 

-009 

.015 

.OCT 

.0J0 

012 


.03* 

.036 

-Q3* 





p *,jA- ■ ’•° 5 

P X/i ^»_ - 5-01 












.0*2 

-073 



1502 

.6** 







—206 

-250 

-.29* 

—112 

— 1*9 

15.31 

.60* 







-265 

-050 

-139 

-058 

-1*3 

-056 

11.00 

•72* 







—211 

— 1B7 

-059 

-OJ3 

-099 

-071 

13 

IS 







::iS 

-065 

-05T 

-151 

—107 

-119 

-OOO 

—106 

:£ 

-09T 

-*095 

-MS 

*9? 












3I25 

.98* 







-.085 

—019 

■3S 

-0*1 

-1*2 

2.51 

.9*6 







.070 

.067 

-323 

-123 

-022 

1-5* 

.96* 







.108 

.107 

-lor 

-083 

—062 

— C08 

.17 

.996 

. 






.153 


.155 

.<759 

•*» 

•C59 




fifTfflSSSfiEi# 
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TABU! HI.- AFTJ25BCCT PB2SSUFI COBTTCZXm - Ccotlauad 
(J) Afterbody DC - Coocl&d*d 

- 1,200* r 


X 

JJ 

*ou 

Praaaura coeff ioionta for - - J 

K. - 0.60 

K» - o-90 

H. - 1.00 — 

H. - 

a . o° | 1 ■ kj° | « - vfi 

0 > 0° | • ■ *3° j 8 - 72° 

1-0° J 8-43° | *-72° 

• - OP 1 t - *5* ' | « - 73* 


»t,j /». ‘ *•» 

H,sP. - a '°7 

*.,!/»- ' 1!S 


'..j/f. ■ 2 -° 

1 

16.93 

13.22 

13.51 

11.60 

10.09 

6.36 

3.23 

2.51 

I. 5* 
.17 

16. 93 
13.22 
13.31 

II. 00 
10.09 

6.58 

t:U 

3.23 

2.31 

I. 3* 

.17 

16.93 

13.22 

13.31 

II. 60 

ia a 

i:U 

3-25 

2.31 

1.3* 

•17 

0.604 
.ft4 
.6ft 
.72* 
.764 
.60* 
.8** 
,6ft 
.92* 
.9 *6 
•9£ 
.995 

.60* 

.64* 

.68* 

.72* 

.76* 

.60* 

.34* 

.86* 

.92* 

.9*6 

.96* 

•996 

.60* 

.64* 

.68* 

.72* 

.76* 

.60* 

.6** 

.06* 

.98* 

.9*6 

■96* 

.996 

-0.119 

-.121 

-.077 

-.061 

-.051 

-•0J2 

-.010 

.011 

.031 

.026 

-7*.Iac 

::St 

-.0*2 

-.04* 

-.046 

-.032 

-.007 

.010 

.050 

.025 

-0.226 

-.138 

::S2 

-.03* 

-.0*1 

-.030 

-.010 

.012 

.030 

.027 

-0.167 

-.213 

-.063 

-.060 

-.031 

-.03* 

-.oce 

.017 

38 

-.064 

-.0*1 

-.0*1 

-.0*3 

-.051 

-033 

-.003 

.016 

.038 

.0*1 


-0.091 

-.ac6 

-.266 

..211 

-.172 

-.163 

-.056 

.064 

•103 

.127 

-i’5 0 
-^50 

-.030 

.062 

.101 

.123 

-0.256 
— *9* 
-159 
-<J39 
-157 
-15# 

~-7m 

—089 

.06# 

.101 

.is6 

0.039 

-.071 

-.135 

-.131 

-.106 

-.116 

7iii 

::Sf 

.055 

-13J 

-.097 

::SS 

--137 

-.12* 

-.094 

.095 

-0.127 

-.1*2 

-^51 

—070 

-op# 

-.103 

-.1*1 
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Figure 1.- Turbojet-simulator model in Langley 8-foot transonic tunnel. 


vn 

VJl 


NACA RM L56K05 




56 


NA.CA RM L56KO5 



I- 1 5.70 1 

Afterbody 21 ,dj=l.240 ,dj/d max =0.248 ,dj/d b =0.742 


i 


ri 



- 

I 


— 

195 5 



After body 12 ,dj*t754,c^/dmax=CX35l,dj/db = 0’698 



Afterbody I ,dj=l.240,dj/d rmx ='0.248,dj/dbO.742 



After body 1ST, dj=i.754,dj/dmax : ’0-35l,dj/dbo0.742 




Afterbody IC.dj=1240.dj/d m( K“0-248,dj/db=0.742 Afterbody 37,dj= l.754^ ) /d max =O3a,d,/db-0.742 



Afterbody It, d/» 1.240, dj/dmax»0.248,dj/db-0.742 



Afterbody 31, dj=l.754,dj/dmax=0.35(,dj/dbO.742 



Afterbody I, dj»!.240,dj/dmaxO.248,dj/db 0.248 


□ 


J 

Q- 

L 


5- 

i 


12.72 



Afterbody2nZ',dj=l.754,dj/dmox*0'35l,dj'/db”035l 


(a) Shapes used to study the effects of p and 

Figure 2 .- Drawing of afterbody shapes Investigated. AH dimensions 
are in inches unless otherwise noted. 


-&5I3 





i-8—i s i ?— i s . r~! =d i 


MCA EM L56K05 


57 




1240 


-16.40 

erbodyIE,dj=l240,dj/d mtK =0.248,dj/db=l.000 




15.70 


rrbodyl, 


dj“ 1.240 .dj/dmox -0.248 ,dj/db=0.742 



Afterbody ZEE ,dj-l.240,dj/d mQX “0.248,dj/db-0.336 




n 


—5. 


.0 — 
L 1 



L 

| 

-15.70 

1 


AfterbodyX,dj=1.240,dj/dmaxO-248,dj/db=0248 


Combustor 



(h) Shapes used to study the effects of 


d j/ d h* 


Figure 2.- Concluded. 



Reynolds number, R 


18 X I0 8 - 


Zmax r 53.0l 


^max=5Q03 


iviucn numoe^MgQ 

Figure 3.- Variation of Reynolds number, based on body length with 

Mach number. * ° * 



.72 .76 .80 .84 -88 .92 .96 100 

x^/mox 


.72 .76 .80 .84 .88 .92 -96 lOO 

x/Anax 


(a) Afterbody IE. 

Figure 4.- Variation of local -pressure coefficients along the 0° meridian 

for the afterbodies investigated. 











Prmir« coeffidsnt 


fc-SXfF 


l]«I^QO*F 




*CM 




■ 

■ 


i 1 

■ 






■1 

■ 






■ 


Si 

S3 






■1 

■ 



i 

I 

r 

m 




i 



I 



■ 





■ 

m 







a 

1 

■1 

■ 




’ 

E2 







■ 


Til 

■ 








i 





■ 



;! 













■ 


■ 

k 













■ 


■ 

■ 

* 












■ 


■ 














■ 


■ 

■ 













n 
















■ 


■ 

■ 





« 








i 



■ 















■i 

■ 





m. 







■ 



■ 













■ 


k 














■ 


■ 

















■ 













■ 


■ 

■ 













■ 


■ 

■ 













« 


■ 

■ 













i-T 


■ 

■ 













m 


■ 

■ 













i 


■ 

■ 




I35E3 







■ 


m 

■ 













■ 

'■I 

u 

■ 













1 


;i 

■ 













i 


1 

3 













i 


■ 

■ 


1 











Ikii 


■ 



1 











1 

1 

■ 

■ 













■ 


1 














■ 


i 

■ 





■ 








■ 


LI 

■ 




IE2JE1 







■ 


I 

■ 




!■ 

■ 

:■ 







■ 


■ 





■ 


■ 







■ 


■ 

1 

•1! 




■ 

■ 







■ 


■ 

■ 

k 



.7Z ?6 JM M J& & .96 100 

*Anx 


i ! 



(Id) Afterbody X. 

! Figure 4.- Continued. i ; 


,1 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

I 1 

■ 

■ 

■ 

■ 

■ 


□ 

■ 

■ 

■ 

■ 

m. 

- 

mu, 

9 

■ 


■ 

1 

■ 

■ 

■ 

■ 


■ 


1 

■ 

■ 

■ 

1. 

Li 

9 

■ 

■ 

I 

■ 

■ 

■ 

J 

r 









a 





11 












N 

a_ 



□ 

■ 

■ 


■ 

■ 

■ 

■ 




■ 

■ 


1 

■ 

■ 

■ 

■ 

■ 

■ 

■ 


■ 

■ 

■ 

■ 



■ 

ft 

n 


■ 

■ 

■ 

■ 

■ 

■ 


■ 

■ 

■ 

■ 

■ 

■ 

■ 

Si 


■ 

■ 


■ 

■ 

■ 

■ 

■ 



■ 



■ 

k 

■ 











r 











_ 











■ 


■ 


& 

i 

k 

C 

S 


■ 

■ 

■ 

■ 



■ 


E 



■ 

■ 

■ 

k 


■ 


■ 

■ 

■ 

■ 

k 


r 




r 




iS 

i 

■ 



n 

D 


■ 




■ 

■ 

■ 


■ 

£ 

l 

r 


□ 

■ 






■ 


L_ 



■ 


l 

■ 

■ 

n 






r 

■ 

■ 

J 




S 

m 

■ 

■ 

■ 

■ 





■ 

■ 

■ 


■ 

■ 

K 

*?. 

n 

■ 

■ 

■ 




G 


E 

1 


■ 

■ 

■ 

t 

■ 

r 






■ 

■ 




■ 



■ 

□ 

■ 

■ 




■ 


■ 

■ 

m 


■ 

■ 


■ 

■ 

□ 









7 1 



_ 

■ 

■ 

■ 

r 





■ 

■ 


■ 

U 

to 

■ 

■ 



□ 

■ 

■ 









h 





□ 

■ 



■ 




■ 

■ 

u 

i 

1 

■ 

■ 

■ 

■ 












S3 

■ 








t 




_ 




s 



n 





■ 




■ 

■ 


■ 

k 


■ 

■ 

■ 

■ 



■ 




■ 

■ 


■ 

■ 



■ 

■ 

■ 



■ 




ry 

tid 

s 


19 

■ 


i 

■ 





■ 




U 

■ 


k 

■ 


■ 

■ 





Si 







■ 

■ 


■ 






■ 




■ 

■ 


■ 

1 


■ 






■ 





■ 


■'« 


■ 


■ 

■ 



■ 




■ 




W 


■ 

i, 












■ 

K 



□ 


■ 

1 

1 

i 


■ 

I 

■ 

■ 


1 


£ 

m 

■ 

■ 

■a 


■ 

r* 

■ 

H 

■ 

.1 

■ 

■ 

□ 

-£ 

c 

L4 

■ 

m 

■ 

a 


■ 

7M 

■ 

E 

■ 

k 




hii 


it. t i V I 1,1 , i w 


S' 



NACA HM L56KD5 





.76 30 34 3B .92 


.76 30 .04 .88 


(c) Afterbody II. 


Figure k.- Continued. 
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